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The effects of kiwi fruit extract and gallic acid on symbiotic
relationship between broomrape and tomato

Azam Salimi, Asrin Arshi & Maryam Chavoushi
Department of Plant Sciences, Faculty of Biological Sciences, Kharazmi University, Tehran, Iran
Corresponding Author: Azam salami, salimi @khu.ac.ir

Abstract. Tomato (Solanum lycopersicum) is one of the most important crops and a known host of broomrapes. The
species of genus Orobanche are biotic stress factors restricting plant growth and crop production. Some natural
compounds and chemicals affect this biological relationship. Therefore, in the present study, the effect of gallic acid and
kiwi fruit extract on the biological relationship between broomrape and tomato plant was investigated. To this end, first,
the symbiotic effect of the broomrape species, Orobanche aegytica, on growth parameters of tomato plant and the
amount of soluble sugar and photosynthetic pigments were evaluated. Then, the effect of concentrations of gallic acid
and kiwi fruit extract at different levels on this biological relationship was investigated by measuring the growth
parameters of tomato and broomrape, photosynthetic pigments and the amount of soluble sugar in tomatoes. The results
demonstrated that the broomrapes reduced the fresh weight and dry weight of the stem, leaves and roots of tomato,
diminished the leaf area of the host plant, and decreased the amount of photosynthetic pigments and its soluble sugar
content. Gallic acid treatment and kiwi fruit extract lessened the growth parameters of the broomrape species and its
overall growth, in addition to increasing the growth of tomato plants. This process could be associated with the
congtraint of the biological relationship between the parasite and the host, as the soluble sugar content as well as the
amount of the photosynthetic pigments of tomato plants were increased and the tomato plants remained highly resistant.
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Table 1. The results of the analyzes of soil sample.

e Sand Silt Clay oc FC K P N EC pH
(%) (%) (%) () (%) (ppm) | (ppm) (%) (dsm?)
Lo 25 40 35 0.9 51 446 6.1 0.09 0.902 7.82
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Table 2. Effect of gallic acid on the growth of broomrape.
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Table 3. Effect of gallic acid on the leaf area, root length and shoot fresh weight, root fresh weight, shoot dry weight
and root dry weight, photosynthesis pigments and sugar content of tomato.
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Table 4. Effect of kiwi fruit extract on the growth of broomrape.
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Table 5. Effect of kiwi fruit extract on the leaf area, root length, shoot fresh weight, root fresh weight, shoot dry weight
and root dry weight, photosynthesis pigments and sugar content of tomato.
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Figure 1. Effect of gallic acid (1 and 3 mM) in different times (20, 25 and 30 days) on growth of tomato and
broomrape. A. Control, gallic acid-free. B. 1 mM gallic acid treatment on day 20, with broomrape. C. 1 mM gallic acid
treatment on day 25, with broomrape. D. 1 mM gallic acid treatment on day 30, no broomrape. E. 3 mM gadllic acid
treatment on day 20, with broomrape. F. 3 mM gallic acid treatment on day 25, no broomrape. G. 3 mM gallic acid

treatment on day 30, no broomrape.
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Figure 2. Effect of kiwi fruit extract (50% and 100% ) in different times (20, 25 and 30 days) on growth of tomato and
broomrape. A. Control, kiwi fruit extract free. B. Treatment of 100% kiwi fruit extract on day 20, with broomrape. C.
Treatment of 100% kiwi fruit extract on day 25, with broomrape. D. Treatment of 100% kiwi fruit extract in Day 30,

with broomrape. E. 50% kiwi fruit extract treatment on day 20, with broomrape. F. 50% kiwi fruit extract treatment on
day 25, with broomrape. G. 50% kiwi fruit extract treatment on day 30, no broomrape.

D 555 ogen ojlas 5 Voo | el S Ll whipe #5953 o3l e U5 4 oS ey ol
J5 olaws zl38l 1 cde a5 asls zalS YO 59, 50 woye 5l Jels mls L oas (Mauromicale et al., 2008)
Wl (KharsS bl S Gras 5 sl g Griess GbepSS, SelS cwl gues L Giagh
Slod g sl SIE Voo oo ¥ ale L Y- 59, 0 Jolows 5l lge JUl g ()b 51 Gljee bawss (0,5 S oS
S ams o plis Bl 695 ogee o)las wopo Voo pliee olS 0 wiB (a5 e LYo Il S5 4 b
250w gl U8 slaws palS poedle ) o s g e 5o Jole aid lyime (Habimana et al., 2014) el

230/vY -



Salimi et a. The effects of kiwi extract on broomrape and tomato

& Sl
» L)L?My | oM‘oLxJ ‘54))‘9? olKisls 5o 3,».0.7!4 5 L)"‘
09,5 3 Guiod (pl b g e oS 4 l5 5l ails oo p3Y 095
220 5l ) ool 202l LS ool

REFERENCES

Aly, R. 2007. Conventional and biotechnological
approaches for control of parasitic weeds. In Vitro
Cellular & Developmenta Biology-Plant 43; 304-317.

Arshi, A., Salimi, A. & Chavoushi, M. 2020. The effects
of kiwi on physology parameters in  tomato
(Lycopersicon esculentum) infected with broomrapes
(Orobanche spp.). Journal of Agriculturd Science and
Sustainable Production. (In Press).

Berger, S., Sinha, AK. & Roitsch, T. 2007. Plant
physiology meets phytopathology: plant primary
metabolism  and plant-pathogen  interactions.
Experimental Botany 58: 4019-4026.

Campobenedetto, C., Mannino, G., Beekwilder, J.,
Contartese, V., Karlova, R. & Bertea, C. M. 2021.
The application of a biostimulant based on tannins
affects root architecture and improves tolerance to
sdlinity in tomato plants. Scientific Reports 11: 1-15.

Campobenedetto, C., Mannino, G., Beekwilder, J.,
Contartese, V., Karlova, R. & Bertea, C.M. 2021. The
application of a biogtimulant based on tannins affects
root architecture and improves tolerance to salinity in
tomato plants. Scientific Reports 11: 1-15.

Dadon, T., Nun, N.B. & Mayer, A.M. 2004. A factor from
Azospirillum brasilense inhibits germination and radicle
growth of Orobanche aegyptiaca. Isragl Journal of Plant
Sciences 52: 83-86.

Eizenberg, H., Colquhoun, J.B. & Mallory-Smith, C.A.
2006 .Imazamox application timing for small broomrape
(Orobanche minor) control in red clover. Weed Science
54: 923-927.

Eizenberg, H. & Goldwasser, Y. 2018. Control of egyptian
broomrape in processing tomato: A summary of 20 years
of research and successful implementation. Plant Disease
102: 1477-1488.

Fernandez-Aparicio, M., Delavault, P. & Timko, M.P.
2020. Management of infection by parastic weeds. A
review. Plants 9: 1184-1190.

Fernandez-Aparicio, M., Reboud, X.& Gibot-Leclerc, S.
2016. Broomrape weeds. Underground mechanisms of
parasitism and associated strategies for their control: a
review. Frontiersin plant science 7: 5188-5196.

Gevezova, M., Dekalska, T., Stoyanov, K., Hristeva, T.,
Kostov, K., Batchvarova, R. & Denev, |. 2012. Recent
Advances in Broomrapes Research. BioScience and
Biotechnology 1: 91-105.

Giovane, A, Laratta, B., Loiudice, R., Quagliuolo, L.,
Castaldo, D. & Servillo, L. 1996. Determination of
residual pectin methylesterase activity in food products.
Biotechnology and Applied Biochemistry 23: 181-184.

Habimana, S., Nduwumuremyi, A. & Chinama, R.
2014. Managementof orobanche in field crops. A
review. Journal of Soil Science and Plant Nutrition 14:
43-62.

231y

SRS g 5l 5 g5 ojlas o) Sen 5 el

Sl Gy $looySS, 2 555 o)las 5 dpul SJE
ot LS ceg canils bgye 0395 Cunns IRl g ()5
O3 S99 ol pwgd (lie g Bl Slee
Sboe GRIB 5o s (g IS all b aS s 0ba
OIPl Gl (nl 50 0sdige by Pl 4 e &S
655 osee o)las b led 5 S Jds)ls 5 Db sy ks
sl 055, 5 sl S &S Wiz e el cadosslin
52 50wl alil gl pee Sl K584 5 (giiwgid
5 il oole il ooyl oyl Jb
5 dlo Siz o5s Gl el ol Jlis 4 5 Sy S
ool 0um9 )5 (al Bl day oo Sl 4 g wload Iy mhaw
ot ot Jld 5l 250 Yas! sl S L5b cou
e

3 ol G 4 ol o el S i Ceenl plo 5o
G OlaS 5 oges o)lil Rl S jd (Sl ke
oad pll> IS (05 dilz 5 (Sjelen e uad Pl el
J5% il SJUT GR2 by 5l slaasls Gjails> .ol
ooyl oSy oo b (8 laS 5 a5 sp00 Wl
2 &b pl il wiS oo 6T ol Rl S by Sjale
Mabrouk et al., ) wsl 135,50 Wl oo s J5 o,
(2007

Sl e 58y w3l (Silo5l (285 slal 5o (555 0)lac
5 695 ogme oylac cdale ol Loailes S Jas L
ol oas odmlie i Bl Sl B ol SIS
59) Sl cnS” llyd 5o ajles Jlasl sl ole cn e
P NS okS g 0l cem 655 oylas g ol
@ s bl ol glacdale jo 5 Wleads YL slaclale
OloS 5 ol Ko O jle 4y aslanils g ieS ol wals les
Bi> > og)‘l.c aS |)> A.u—‘s,a ;.:L.,.p LY Lsi;)so}f L\ )lf)'L.:
a5 pend sl 00905 S5 5 1y o] o, gl IS 5
Olnbe ilesg S5e po sl S layde Siailer les o
S Ologzge [0 poaijlol JlanlyS 5 cpl aS 550,
FUWIRY T o ).i‘ U—| 0940 Lg)lfubLn 9 ;,‘...Q..S sp.a.la »r9 il
wly Lol Olsie 355 tS Blaw 0,5 Bl b 5 aiil
o Sl L Gled sbiSale 3Kl leie

sl



Nova Biologica Reperta 8(3): 220-232 (2021)

Hershenhorn, J., Eizenberg, H., Dor, E., Kapulnik, Y.
& Goldwasser, Y. 2009. Phelipanche aegyptiaca
management in tomato. Weed Research 49: 34-47.

Jiang, F., Jeschke, W.D. & Hartung, W. 2004. Abscisic
acid (ABA) flows from Hordeum wvulgare to the
hemiparasite Rhinanthus minor and the influence of
infection on host and parasite abscisic acid relations.
Experimental Botany 55: 2323-2329.

Jolie, R.P., Duvetter, T., Houben, K., Vandevenne, E.,
Van Loey, A.M., Declerck, P.J., Hendrickx, M.E. &
Gils, A. 2010. Plant pectin methylesterase and its
inhibitor from kiwi fruit: Interaction analysis by surface
plasmon resonance. Food Chemistry 121: 207-214.

Jolie, R.P., Duvetter, T., Houben, K., Clynen, E., Sila,
D.N., Van Loey, A.M. & Hendrickx, M.E. 2009.
Carrot pectin methylesterase and its inhibitor from kiwi
fruit: Study of activity, stability and inhibition.
Innovative Food Science & Emerging Technologies
10: 601-609.

Joel, D.M., Hershenhorn, J., Eizenberg, H., Aly, R,
Ejeta, G., Rich, P.J. & Rubiales, D. 2007. Biology
and management of weedy root parasites. Horticultural
Reviews Westport Then New Y ork, 267 pp.

Hasabi, V., Askari, H., Alavi, S. M. & Zamanizadeh, H.
2014. Effect of amino acid application on induced
resistance against Citrus canker disease in lime plants.
Plant Protection Research 54, 144-149.

Karampour, F. 2010. Familiarity with the parasite of
comfrey and its management methods. Agricultura
Research, Education and Extension Organization.
Boshehr, 40 pp. (In Persian).

Kochert, G. 1978. Carbohydrate determination by the
phenol-sulfuric  acid method. Handbook  of
Phycologica Methods: Physiological and Biochemical
Methods 95: 57-97.

Lichtenthaler, H.K. 1987. Chlorophylls and carotenoids:
pigments of photosynthetic biomembranes. Methods in
Enzymology 148: 350-382.

Mabrouk, Y., Mejri, S., Hemissi, I., Simier, P.,
Delavault, P., Saidi, M. & Belhadj, O. 2010.
Bioprotection mechanisms of pea plant by Rhizobium
leguminosarum against Orobanche crenata. African
Journal of Microbiology Research 4: 2570-2575.

OF o) YT YPY ¥ 0 )led A ala i) ke o s sloassly

Mabrouk, Y., Simier, P., Arfaoui, A., Sifi, B., Delavault,
P., Zourgui, L. & Belhadj, O. 2007. Induction of
phenolic compounds in pea (Pisum sativum L.)
inoculated by Rhizobium leguminosarum and infected
with Orobanche crenata. Phytopathol og 155: 728-734.

Mauromicale, G., Monaco, A.L. & Longo, A.M. 2008.
Effect of branched broomrape (Orobanche ramosa)
infection on the growth and photosynthesis of tomato.
Weed Science 56: 574-581.

Mayer, A. 2006. Pathogenesis by fungi and by parasitic
plants. similarities and differences. Phytoparasitica 34:
3-16.

Negi, A.S., Darokar, M.P., Chattopadhyay, S.K., Garg,
A., Bhattacharya, A.K., Srivastava, V. & Khanuja,
S.P. 2005. Synthesis of a novel plant growth promoter
from galic acid. Bioorganic & Medicina Chemistry
Letters 15: 1243-1247.

Salimi, A., Arshi A. & Chavoushi, M. 2020. The effects
of Gallic acid on broomrape and antioxidant enzyme
activity in tomato (Lycopersicum esculentum). Journal
of Plant Process and Function 10: 147-159.

Sasikumar, K., Vijayalakshmi, C. & Parthiban, K.
2006. Allelopathic effects of four Eucalyptus species
on redgram (Cajanus cajan L.). Tropical Agriculture
39: 134-138.

Singh, A., Gupta, R. & Pandey, R. 2017. Exogenous
application of rutin and gallic acid regulate antioxidants
and dleviate reactive oxygen generation in Oryza
sativa L. Physiology and Molecular Biology of Plants
23: 301-3009.

Torabi, SH & Hadizadeh M.H. 2014. Challenges,
achievements and prospects of research on broomrape
(Orobanche spp.) in Iran and in the world. Weed
Ecology 1: 99-119. (InPersian).

Zamanzadeh, E., Nabavi Kalat, S.M. & Norouzzadeh,
S. 2011 Efficacy of sulfosulforon (Apyrus) and
metham sodium (Vapam) herbicides on control of
broomrape (Orobanche aeygptiaca) in tomato fields.
Journal of Crop Weed Ecophysiolgy 5: 67-82. (In
Persian).

Yoder, J.I. & Scholes, J.D. 2010. Host plant resistance to
parasitic weeds, recent progress and bottlenecks.
Current Opinion in Plant Biology 13: 478-484.

*kkkk

How to cite this article:

Salimi, A., Arshi, A. & Chavoushi, M. 2021. The effects of kiwi fruit extract and gallic acid on symbiotic relationship
between broomrape and tomato. Nova Biologica Reperta 8: 220-232. (In Persian).

TS PR RPIVECTE JERK S SNV U [V N UG I I SRR P PSP e

YY--YYY

232/YYY



